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(57) [Abstract] 

[Technical problem] Improvement in dependability is attained in an endurance list at 
coincidence with thin-shape-izing, an improvement of rotation precision, such as a 
circumference of the deflection of Rota, and prevention of the outflow of oil. 
[Means for Solution] In the spindle motor equipped with the bearing of full philharmonic 
structure, while arranging the taper seal section in the shape of juxtaposition to the radial 
bearing section and radial, the *♦ seal section by the spiral slot is prepared between bearing 
and the taper seal section. Thereby, the disk driving gear equipped with a spindle. motor and 
this can be thin-shape-ized, without sacrificing circumference precision of a deflection of 
Rota in the volume of the taper seal section, the bearing rigidity of the radial bearing section, 
and the joint-strength list of a shaft and Rota. Moreover, since it functions as the ** seal 
section opposing a centrifugal force, correspondence also in improvement in the speed of 
rotational speed is attained. 
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CLAIMS 



[Claim (s)] 

[Claim 1] A bell shape sleeve The circle configuration flat side which counters in one end 
face and direction of an axis of this sleeve while being attached in the inner skin of this 
sleeve, the shaft which counters radial through a clearance, the disc-like thrust plate with 
which one field counters in the direction of an axis through one end face and clearance between 
these sleeves while extending to the method of the outside of radial in one edge of this shaft, 
and the other-end section of this shaft It is the spindle motor equipped with the above. Between 
the inner skin of said sleeve, and the peripheral face of said shaft In the direction of an 
axis, the radial bearing section of a pair estranges mutually and is constituted. To one field 
list above of said thrust plate at the field list of between the other-end sides of a sleeve, 
and another side of said thrust plate between bushes The cylinder wall which the tharust bearing 
section is constituted, respectively, and hangs from said circle configuration flat side in 
said Rota, and counters radial through the peripheral face and gap of said sleeve is established. 
The gap formed between the inner skin of this cylinder wall, and the peripheral face of said 
sleeve Along with the clearance dimension of this gap constitutes the taper seal section 

expanded gradually from this circle configuration flat side. Said oil While being continuously 
held to said taper seal section through between said circle configuration flat sides and one 
end faces of said sleeve It is characterized by what an interface with air is formed only in 
said taper seal circles, and the spiral slot for energizing said oil to the method side of 



the inside of radial is formed in said circle configuration flat side and one [ at least ] 
field of one end face of said sleeve for. 

[Claim 2] While said sleeve is inner-**(ed) by approximately cylindrical housing, between the 
inner skin of this housing, and the peripheral face of said sleeve The free passage hole which 
enables mutually the free passage of said oil held between said oil which penetrates this sleeve 
in the direction of an axis, and is held between the other-end sides of a sleeve at one field 
list above of said thrust plate, said circle configuration flat side, and one end face of said 
sleeve is formed. The spindle motor according to claim 1 characterized by things. 
[Claim 3] Said sleeve is a spindle motor according to claim 2 characterized by what is formed 
from the porous oil impregnation sintered metal. 

[Claim 4] Said Rota is a spindle motor according to claim 1 to 3 with which the other-end section 
of said shaft is characterized by what it has for the approximately cylindrical seal bush where 
said cylinder wall hangs from the radial heel of one [ this ] direction end face of an axis, 
and the rotor hub which fixes to the peripheral face of this seal bush while it is equipped 
with while and the direction end face of an axis makes said circle configuration flat side. 
[Claim 5] It is the spindle motor according to claim 4 which the step which carries out a cavity 
to the method of the outside of radial is prepared in the inner skin of said rotor hub, and 
is characterized by what said rotor hub is concluded for by said seal bush so that this step 
and this lobe may fit in each other while the lobe which projects in the method of the outside 
of radial is prepared in the peripheral face of said seal bush. 

[Claim 6] Said Rota is a spindle motor according to claim 1 to 3 characterized by what said 
cylinder wall bends the radial heel of this seal washer in the direction of an axis, and is 
formed while one field has the seal washer of the shape of sheet metal which makes said circle 
configuration flat side. 

[Claim 7] It is the disk driving gear characterized by said spindle motor being a spindle motor 
indicated to claim 1 thru/or either of 6 while having the spindle motor which is fixed to the 
interior of housing and this housing, and is made to rotate this record medium in the disk 
driving gear with which it is equipped with the disc-like record medium which can record 
information, and an information access means for writing in or reading information to the 
necessary location of this record medium. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the disk driving gear equipped with the 
spindle motor and this which use the hydrodynamic bearing which uses oil as a working fluid 
[0002] 

[Description of the Prior Art] In the spindle motor for a hard disk drive, the hydrodynamic 
bearing which carries out axial support using the dynamic pressure of oil is being adopted. 
[0003] An example of the spindle motor which uses such a hydrodynamic bearing is shown in drawing 
1 . The spindle motor which uses this conventional fluid hydrodynamic bearing Between the 
peripheral face of the shaft b which makes Rota a and one, and the inner skin of the sleeve 
c in which this shaft b is inserted free [ rotation ] The radial bearing sections d and d of 
a pair estrange in the direction of an axis, and are constituted. Moreover, between the thrust 
bushes f which blockade the inferior surface of tongue of a thrust plate e, and one opening 
of Sleeve b in the list between the top face of the disk-like thrust plate e which projects 
in the method of the outside of radial from one edge outside peripheral surface of Shaft a, 
and the flat sides of the step formed in Sleeve b The thrust bearing sections g and g of a 
pair are constituted. These radial bearing sections d and d act on the restoration to the Rota 
a alignment and a revolving-shaft alignment falling (inclination). Moreover, the thrust bearing 
sections g and g have the operation controlled so that this surfacing may not become more than 
the specified quantity at the same time rotation flank material, such as Rota a and Shaft b, 
surfaces them. 

[0004] In a shaft b list at a thrust plate e and a sleeve c list between thrust bushes d A 
series of minute gaps are formed. All over these minute gaps It is held continuously, without 
oil breaking off as a lubrication fluid (such oil maintenance structure of bearing), gl and 
gl are formed in the herringbone groove dl for carrying out induction of the dynamic pressure 
to the radial bearing sections d and d and the thrust bearing sections g and g which are described 
as ''full philharmonic structure''' below into oil at the time of rotation of Rota a, and dl list, 
respectively. 

[0005] Moreover, the herringbone grooves dl and dl which come to connect the spiral groove 
of a pair, and gl and gl are formed in the radial bearing sections d and d and the thrust-bearing 
sections g and g, the maximum dynamic pressure is generated in the center section of bearing 
in which the connection section of a spiral groove is located according to rotation of Rota 
a, and the load which acts on Rota a is supported. 

[0006] In the thrust-bearing sections g and g, in near the upper limit section of the sleeve 
c located in the opposite side in the direction of an axis, the taper seal section h is formed, 
the surface tension and the atmospheric pressure of oil balance, and the interface, consists 
of such spindle motors. That is, the internal pressure of the oil within this taper seal section 
h is maintained by the equivalent pressure on atmospheric pressure and parenchyma. 
[0007] 

[Problem (s) to be Solved by the Invention] However, with the spindle motor which uses the 
conventional hydrodynamic bearing as shown in drawing 1 , the taper seal section h, the radial 
bearing sections d and d, and the thrust bearing sections g and g are formed in the condition 
of having aligned in the direction of an axis so that it may be illustrated, for this reason, 
when it is going to thin-shape-ize the spindle motor of such a configuration Each direction 
dimension of an axis of the radial bearing sections d and d (the direction dimension of an 

axis of each radial bearing section) the following — ''bearing width of face'' — indicating 
— the distance between bearings (the distance between each radial bearing sections) the 
following — "a bearing span^ — indicating — if it is going to secure the bearing rigidity 



of the radial bearing section determined, it will become difficult to secure the direction 
dimension of an axis of the taper seal section h, and the volume of the seal section will decrease. 
Moreover, if it is going to secure the distance between the radial bearing sections, and the 
direction dimension of an axis of the taper seal section h both, it will become difficult to 
fully secure Shaft b and the conclusion section of Rota a. In addition, since Shaft b and the 
conclusion section with Rota a will be considerably located in the upper part rather than the 
upper limit section of the radial bearing sections d and d, the center-of--gravity location 
of the rotation flank material which consists of members, such as Rota a and Shaft b, will 
be located in the location estranged from bearing. 

[0008] Namely, if it is going to thin~shape~ize this in the case of the spindle motor of the 
above-mentioned conventional structure, when the bearing rigidity of ** radial bearing section 
will be thought as important : while the volume of the seal section decreases and the joint 
strength of a shaft and Rota falls When the volume of ** taper seal section which the 
center-of-gravity location of a rotation member estranges from bearing is thought as important : 
while the bearing rigidity of the radial bearing section falls and the joint strength of a 
shaft and Rota falls When the center-of-gravity location of a rotation member is thought as 
important in the joint-strength list of ** shaft and Rota which the center-of-gravity location 
of a rotation member estranges from bearing: The seal volume will decrease and the bearing 
rigidity of the radial bearing section will fall. The trouble resulting from these **s thru/or 
** is described below. 

[0009] First, reduction of the volume of the taper seal section h reduces the amount of oil 
which can naturally be held within the taper seal section h. In the bearing of full philharmonic 
structure, oil is held over the whole clearance formed in bearing circles, and the volume augend 
by the thermal expansion at the time of a temperature rise also especially increases very much. 
For this reason, when the volume of the seal section cannot fully be secured, the outflow of 
oil occurs easily. 

[0010] If the outflow of the oil from the above bearings occurs, an exhaustion of oil will 
arise at an early stage in the bearing department, and it will become the cause which spoils 
the endurance and dependability of bearing. Moreover, in a disk driving gear like hard disk 
drive, if the oil which flowed out of bearing disperses in a driving gear, it will adhere to 
the head by which contiguity arrangement is carried out at the recording surface of a disk, 
or this, and will become the cause which causes a lead write error. 

[0011] Next, when the bearing rigidity of the radial bearing sections d and d falls, naturally 
the rotation precision of Rota a falls. For this reason, when an external vibration and an 
external impact are impressed to a spindle motor, recovery of the posture of Rota a takes time 
amount, contact sliding with Shaft b and a thrust plate e and Sleeve b, and a thrust bush f 
increases, and it becomes causes, such as wear of these members, and damage or printing. 
[0012] Moreover, when Shaft b and the joint strength of Rota a fall, conclusion with Rota a 
and Shaft b separates by an external vibration or impression of an impact, or assembly precision, 
such as squareness of Rota a to Shaft b, gets worse, and there is concern to. which rotation 
precision falls. 

[0013] Furthermore, if the center-of-gravity location of a rotation member estranges in the 

direction of an axis from bearing, since the viscosity of oil will fall by thermal expansion 

at the time of an elevated temperature, bearing rigidity will also fall inevitably and rotation 
precision, such as aggravation of NRRO (non-repeatability deflection component), will fall. 

For this reason, in order to be stabilized and to support Rota a, high bearing rigidity is 

needed, but when there is dimensional constraint for thin-shape-izing, there is a limitation 

in strengthening of bearing rigidity of the radial bearing section determined by bearing width 



of face and the bearing span naturally. With this, since bearing rigidity becomes superfluous 
conversely at the time of low temperature with the high viscosity of oil and the damping 
effectiveness by oil seldom acts, the responsibility over vibration or an impact will be in 
a sensitive condition. That is, the circumference component of a deflection resulting from 
the exciting force of vibration and the impact which were impressed to the spindle motor 
increases, and centering on the center-of-gravity location of rotation flank material. Rota 
a will sway greatly according to the shape of an umbrella, and it will turn around it. 
[0014] Since in the case of the spindle motor used especially with a disk driving gear in addition 
to the lead write error of the above-mentioned data. direct contact on the recording surface 
of a record disk and a head will arise and physical destruction will occur when the circumference 
of the deflection by resonance increases, it is necessary to control this as much as possible. 
[0015] This invention aims at offering the disk driving gear which equipped with this spindle 
motor the spindle motor list which can attain [ thin-shape-izing, an improvement of rotation 
precision, such as a circumference of the deflection of Rota, prevention of the outflow of 
oil, and ] improvement in dependability in an endurance list at coincidence. 
[0016] 

[Means for Solving the Problem] While extending invention according to claim 1 to the method 
of the outside of radial in one edge of a bell shape sleeve, the inner skin of this sleeve 
and the shaft which counters radial through a clearance, and this shaft while one field resembles 
one end face of this sleeve, and the disc-like thrust plate which counters in the direction 
of an axis through a clearance at the other-end section of this shaft and is attached One end 
face of this sleeve, and Rota which has the circle configuration flat side which counters in 
the direction of an axis. The bush with which the other-end section of this sleeve is equipped 
and which counters the field list of another side of this thrust plate in the direction of 
an axis through the end face and gap of this shaft. The oil held continuously, without breaking 
off in the clearance formed [ this shaft list ] between these bushes at this thrust plate and 
this sleeve list, respectively is provided. It is the spindle motor which supports relative 
rotation with this bush at this thrust plate and this sleeve list using the dynamic pressure 
by which induction is carried out to this oil in this shaft list. Between the inner skin of 
said sleeve, and the peripheral face of said shaft In the direction of an axis, the radial 
bearing section of a pair estranges mutually and is constituted. To one field list above of 
said thrust plate at the field list of between the other-end sides of a sleeve, and another 
side of said thrust plate between bushes The cylinder wall which the thrust bearing section 
is constituted, respectively, and hangs from said circle configuration flat side in said Rota, 
and counters radial through the peripheral face and gap of said sleeve is established. The 
gap formed between the inner skin of this cylinder wall, and the peripheral face of said sleeve 
Along with the clearance dimension of this gap constitutes the taper seal section 

expanded gradually from this circle configuration flat side. Said oil While being continuously 
held to said taper seal section through between said circle configuration flat sides and one 
end faces of said sleeve An interface with air is formed only in said taper seal circles, and 
the spiral slot for energizing said oil to the method side of the inside of radial is formed 
in said circle configuration flat side and one [ at least ] field of one end face of said sleeve. 
[0017] This configuration is arranging the taper seal section in the periphery section of the 
radial bearing section in the spindle motor using the hydrodynamic bearing which uses oil as 
a working fluid. The taper seal section does not lap in bearings and the directions of an axis, 
such as the thrust-bearing section or the radial bearing section. At the same time it maintains 
the configuration which enables thin shape-ization of a spindle motor to a circle configuration 
flat side and one [ at least ] field of one end face of a sleeve By preparing the spiral slot 



for energizing to the side which estranges oil from the interface of the oil and air which 
are formed in the method side of the. inside of radial, i. e. , taper seal circles The ** seal 
section is constituted between the taper seal section and dynamic pressure bearing, and seal 
reinforcement is highly maintained by making the centrifugal force by high-speed rotation 
oppose. 

[0018] In the spindle motor according to claim 1, said sleeve is formed for invention according 
to claim 2 from porous oil impregnation sintering material. The sleeve made from this oil 
impregnation sintering material While approximately cylindrical housing inner-**, between the 
inner skin of this housing, and the peripheral face of the sleeve made from this oil impregnation 
sintering material The free passage hole which enables mutually the free passage of said oil 
held between said oil which penetrates this sleeve in the direction of an axis, and is held 
between the other-end sides of a sleeve at one field list above of said thrust plate, said 
circle configuration flat side, and one end face of said sleeve is formed. 
[0019] In the spindle motor according to claim 2, said sleeve is formed for invention according 
to claim 3 from the porous oil impregnation sintered metal. 

[0020] Invention according to claim 4 has the rotor hub which said Rota fixes to the peripheral 
face of the approximately cylindrical seal bush where said cylinder wall hangs from the radial 
heel of one [ this ] direction end face of an axis while while is equipped with the other-end 
section of said shaft and the direction end face of an axis makes said circle configuration 
flat side, and this seal bush in the spindle motor according to claim 1 to 3. 
[0021] The step invention according to claim 5 carries out [ the step ] a cavity to the inner 
skin of said rotor hub at the method of the outside of radial while the lobe which projects 
in the method of the outside of radial is prepared in the peripheral face of said seal bush 
in the spindle motor according to claim 4 is prepared, and said rotor hub is concluded by said 
seal bush so that this step and this lobe may fit in each other. 

[0022] In the spindle motor according to claim 1 to 3, while one field has the seal washer 
of the shape of sheet metal which makes said circle configuration flat side, said cylinder 
wall bends the radial heel of this seal washer in the direction of an axrs, and, as for invention 
according to claim 6, it is formed, as for said Rota. 

[0023] In the disk driving gear with which it is equipped with the disc-like record medium 
which can record information, invention according to claim 7 is equipped with the spindle motor 
indicated to claim 1 thru/or either of 6 as said spindle motor while it has housing, the spindle 
motor which is fixed to the interior of this housing and made to rotate this record medium, 
and an information access means for writing in or reading information to the necessary location 
of this record medium. 

[0024] In addition, invention indicated to claims other than claim 1 is explained in full detail 
in the gestalt of implementation of the following invention, and an effect of the invention 
about the principle in the operation effectiveness list by the configuration of invention 
concerning each claim, in order to avoid the duplicate publication about the configuration 
adapted to the operation gestalt of this invention. 
[0025] 

[Embodiment of the Invention] Although the **** operation gestalt of the disk driving gear 
hereafter equipped with the spindle motor and this concerning this invention is explained with 
reference to a drawing, this invention is not limited to the example shown below. In addition, 
although the vertical direction of each drawing is made into the ''vertical direction'' for 
convenience in explanation of this operation gestalt, the direction in the actual attachment 
condition of a spindle motor is not limited. 

[0026] (1) The spindle motor of the 1st operation gestalt illustrated by the block diagram 



2 of a spindle motor Approximately cylindrical seal bush 2a and shaft 2b attached in the shape 
of the same axle to this seal bush 2a, Rotor hub 2c which fixes to the peripheral face of seal 
bush 2a, and holds record disks (it illustrates as a disk plate 52 in drawing 4 ), such as 
a hard disk, Rota 2 which consists of disc-like thrust plate 2d extended to the method of the 
outside of radial from the peripheral face of the free edge (the side attached in seal bush 
2a is the edge of the opposite side) of shaft 2b, It has the bell shape housing 6 which fixed 
to circular boss section 4a prepared in the bracket 4, and the same bell shape sleeve 8 attached 
in this housing 8. The inferior-surface-of-tongue side of a rotor hub 2 is equipped with York 
10, and the Rota magnet 12 is attached in the inner skin of this York 10 by means, such as 
adhesion. Moreover, the peripheral face of circular boss section 6a is. countered radial [ this 
/ Rota, magnet 12 and radial ], and a stator 14 fixes. 

[0027] The through tube penetrated in the direction of an axis is prepared in the core at the 
sleeve 8, and while shaft 2b is inserted in this through tube, the peripheral face of shaft 
2b and the inner skin of a through tube have countered radial through a minute gap. The end 
face by the side of the upper part of a sleeve 8 is attached so that it may become an end face 
by the side of the upper part of housing 6, and the height location of abbreviation identitas, 
and the end face by the side of the lower part of a sleeve 8 has countered in the direction 
of an axis through thrust plate 2d an upper part side face and a minute gap. The end face by 
the side of the upper part of a sleeve 8 has countered the housing 6 list in the direction 
of an axis through the lower part side face and gap of seal bush 2a. 

[0028] Moreover, while the inner skin by the side of lower part opening of housing 8 counters 
radial through thrust plate 2d a peripheral face and a gap, the step is prepared succeeding 
the inner skin by the side of this lower part opening. The thrust bush 16 which blockades lower 
part opening of housing 8 is attached in the step prepared in housing 8, and the upper part 
side face of this thrust bush 16 has countered in the direction of an axis through thrust plate 
2d a lower part side face and a minute gap. 

[0029] The gap formed at these housing 6 list between the end face by the side of the upper 
part of a sleeve 8, and the lower part side face of seal bush 2a, The minute gap formed between 
the inner skin of the through tube of a sleeve 8, and the peripheral face of shaft 2b, The 
minute gap formed between the end face by the side of the lower part of a sleeve 8, and a thrust 
plate 2d upper part side face, the clearance formed between the inner skin by the side of lower 
part opening of housing 6, and the peripheral face of a thrust plate 4 — further In each 
clearance which is continuing and these^continues, all the minute gaps formed between the upper 
part side face of a thrust bush 16 and a thrust plate 2d lower part side face are held continuously, 
without oil breaking off, and constitute the bearing of full philharmonic structure. 
[0030] Direction slot of axis 8a which results in the end face by the side of a lower part 
is prepared in the peripheral face of a sleeve 8 from the end face by the side of the upper 
part. Sleeve 8 to the inner skin of housing 6 furthermore, by being attached By direction slot 
of these axes 8a, and the inner skin of a sleeve 6 In housing 6 list, between the end face 
by the side of the upper part of a sleeve 8, and the lower part side face of seal bush 2a The 
free passage way 9 where oil is held succeeding the oil which opened the minute gap formed 
between the gap formed, the end face by the side of the lower part of a sleeve 8, and a thrust 
plate 2d upper part side face for free passage, and was held in these clearances is formed. 

In addition, the dimension of the clearance formed in this free passage way 9 is set up so 
that it may become larger than any of the above-mentioned continuous gap. 
[0031] (2) The dynamic pressure generating groove array of the pair by the herringbone grooves 
18a and 20a of the shape of a character of abbreviation ^**'' constituted by connecting with 
the inner skin of the through tube of the configuration sleeve 8 of bearing the spiral slot 



of the pair which inclines in the opposite direction is estranged and formed in the direction 
of an axis, and the lower radial bearing section 20 is constituted by the up radial bearing 
section 18 list between the peripheral faces of shaft 2b. 

[0032] The direction dimension of an axis is formed in size rather than the spiral slot where 
the spiral slot located in an upper part side is located in a lower part side, and herringbone 
groove 18a of the up radial bearing section 18 is formed so that oil may be pushed in and pushed 
in in the direction of thrust plate 2d and ** may arise, at the same time the maximum point 
of dynamic pressure occurs by the part deflected from the core of bearing to the lower part 
side according to rotation of Rota 2, The internal pressure of the oil held in this gap that 
pushes in and is located in a lower part side rather than the up radial bearing section 18 
by ** is maintained more than atmospheric pressure. 

[0033] moreover , although herringbone groove 20a of the lower radial bearing section 20 be 
form so that the spiral slot locate in an upper part side and the spiral slot locate in a lower 
part side may serve as the equal direction dimension of an axis substantially , and the maximum 
point of dynamic pressure occur near the core of bearing according to rotation of Rota 2 , 
it push into herringbone groove 18a of the up radial bearing section 18 to oil [ like ] , and 
** do not give . 

[0034] with the maximum point of the dynamic pressure generated in the upper part and the lower 
radial bearing sections 18 and 20, respectively, a revolving-shaft alignment is received in 
Rota 2 at the same time alignment of Rota 2 is performed — falling (inclination) — when it 
generates, it acts as the stability. 

[0035] Spiral groove 22a is formed in the end face by the side of sleeve 8 lower part, and 
the up thrust bearing section 22 is constituted between the upper part side faces which are 
thrust plate 2d. this spiral groove 22 a have a pump in configuration so that the dynamic pressure 
which act on a method [ of the inside of radial ] (i.e. , shaft 2b ) side may generate oil 
according to rotation of Rota 2 , and the maximiom point of dynamic pressure occur shaft 2b 
and thrust plate 2 d near the boundary section by collaboration with the dynamic pressure of 
the up thrust bearing section 22 which generate by spiral groove 22 a , $ind the dynamic pressure 
which generate in lower radial dynamic pressure bearing 20 . 

[0036] Furthermore, spiral groove 24a is formed in the thrust bush 16 upper-part side face, 
and the lower thrust bearing section 24 is constituted between the lower part side faces which 
are thrust plate 2d. This spiral groove 24a has the pump in configuration, and the maximum 
point of dynamic pressure generates it near the core of bearing so that oil may be pressed 
according to rotation of Rota 2 to a method of inside of radial, i. e. , revolving- shaft alignment, 
side. 

[0037] With the maximum point of the dynamic pressure generated in the lower radial bearing 

section 20 in up thrust-bearing section 22 list, and the maximum point of the dynamic pressure 

generated in the lower thrust-bearing section 24, thrust plate 2d, it was pressed from the 

upper and lower sides, and has set in the location where these dynamic pressure balances, and 

thrust plate 2d, a paraphrase, then the vertical direction location of Rota 2 are stabilized. 

[0038] By the way, although the internal pressure is maintained more than atmospheric pressure, 

all the oil held in the clearance to the oil generated by herringbone groove 18a of the up 

radial bearing section 18 in which it pushes into and is usually caudad located rather than 

the up radial bearing section 18 by as described above When the error at the time of recessing 
of herringbone groove 18a arises, the inner skin of a sleeve 6 or the peripheral face of shaft 

2b is processed in the shape of a taper. When the clearance dimension of the minute gap between 

the inner skin of a sleeve 6 and the inner skin of shaft 2b is formed in an ununiformity The 

internal pressure of the oil held in the gap formed between the inner skin by the side of lower 



part opening of the housing 6 by herringbone groove 18a on which it pushes into, and ** is 
fully obtained and **** and dynamic pressure cannot act easily, and a thrust plate 2d peripheral 
face may turn into negative pressure. In addition, negative pressure here means the pressure 
below atmospheric pressure. 

[0039] the problem which the air which melted in oil air bubbles-ize, appear at the time of 
a filling with oil activity etc. , and will influence the problem which influence the endurance 
and the dependability of a spindle motor of air bubbles carry out cubical expansion by a 
temperature rise etc. soon, and make oil flow into the bearing exterior, or the rotation 
precision of a spindle motor call generating of vibration and the aggravation of NRRO by a 
dynamic pressure generating slot contact air bubbles, for example if negative pressure arise 
in oil occur, 

[0040] Moreover, the case where the error at the time of recessing of herringbone groove 18a 
arises contrary to this, Or the inner skin of a sleeve 6 or the peripheral face of shaft 2b 
is processed in the shape of a taper. When the clearance dimension of the minute gap between 
the inner skin of a sleeve 6 and the inner skin of shaft 2b is formed in an ununiformity Fault 
surfacing by herringbone groove 18a to which it pushes in, ** becomes strong too much, the 
oil internal pressure by the side of the lower thrust bearing section 24 exceeds the internal 
pressure of the oil by the side of the up thrust bearing section 22, and Rota 2 surfaces more 
than the specified quantity may occur. 

[0041] If such fault surfacing occurs in Rota 2, wear by contact to a thrust plate 2d upper 
part side face and the end face by the side of the lower part of a sleeve 8 will occur, and 
it will become the cause which spoils dependability in the endurance list of bearing. In addition, 
since contiguity arrangement of the recording surface and the magnetic head of a hard disk 
is extremely carried out with high-capacity-izing of a hard disk in the case of the spindle 
motor for a hard disk drive, there is concern which destruction by contact to a hard disk and 
the magnetic head generates. 

[0042] Carrying out a deer In housing 6 list, between the end face by the side of the upper 
part of a sleeve 8, and the lower part side face of seal bush 2a The free passage way 9 where 
oil is held succeeding the oil which opened the minute gap formed between the gap formed, the 
end face by the side of the lower part of a sleeve 8, and a thrust plate 2d upper part side 
face for free passage, and was held in these clearances Opening is carried out above the gap 
formed between the inner skin by the side of lower part opening of housing 6, and a thrust 
plate 2d peripheral face. Even if air bubbles are generated in the oil held in the gap formed 
between the inner skin by the side of lower part opening of housing 6, and a thrust plate 2d 
peripheral face It is sent to the gap side formed through this free passage way 9 at housing 
6 list between the end face by the side of the upper part of a sleeve 8, and the lower part 
side face of seal bush 2a, and is eliminated. Moreover, also when [ which is depended on 
herringbone groove 18a ] it pushes in and ** becomes strong too much, it is adjusted by this 
free passage way 9, and balance of oil internal pressure is aimed at. Therefore, the problem 
resulting from fault surfacing of air bubbles or Rota 2 is avoided by the free passage way 
9. 

[0043] (3) Explain the configuration of the seal section in this operation gestalt to style 
Shigeji of the seal section with reference to drawing 3 . In addition, drawing 3 is the partial 

expanded sectional view expanding and showing some spindle motors illustrated to drawing 2 . 
[0044] In drawing 3 , as for the peripheral face of the housing 6 which hits the periphery 
side of the up radial bearing section 18, inclined plane 6a is formed so that the outer diameter 
may reduce the diameter along with ****** from the end face by the side of the upper part of 
housing 6 as it goes to a lower part side that is, . Moreover, step 6b of the shape of a circular 



ring which becomes the peripheral face of housing 6 from the vertical plane six bl which follows 
this inclined plane 6a, and the inclination flat side six b2 which inclined in the lower part 
side slightly toward the method of the outside of radial from this vertical plane six bl is 
prepared. 

[0045] Moreover, as for seal bush 2a, the cylinder wall two al which is a major diameter and 
has inner skin [ major diameter / outer diameter / by the side of the upper limit side of a 
sleeve 8 / slightly ] from the rim of the lower part side face of seal bush 2a has hung to 
the lower part side rather than housing 6. 

[0046] The oil held in the clearance formed at housing 6 list between the upper part side edge 
side of a sleeve 8 and the lower part side face of seal bush 2a Internal pressure, an atmospheric 
pressure, etc. of oil balance in the gap of the shape of a taper which a clearance dimension 
expands gradually, and an interface with air is formed and it is held as it goes to the lower 
part side formed between the inner skin of the inclined plane 6a and the cylinder wall two 
al which were prepared in the peripheral face of housing 6. That is, the taper seal section 
26 is constituted by the gap of the shape of a taper formed between inclined plane 6a prepared 
in the peripheral face of housing 6, and the inner skin of the cylinder wall two al. 
[0047] In addition, since the bearing of the spindle motor in this operation gestalt is full 
philharmonic structure as described above, the oil held in bearing is exposed to the open air 
in this taper seal section 26, and all bearing space other than taper seal section 26 is filled 
with oil. 

[0048] That is, the amount of be [ although the amount of maintenance of bearing of the full 
philharmonic structure where oil is held over the whole inside of bearing of oil naturally 
increases / many amounts of the oil held in bearing ] of the oil which carries out the increment 
in the volume by a temperature rise etc. so much increases. 

[0049] However, by considering as the configuration which can take the long gap of the shape 
of a taper which arranges the taper seal section 26 to an outer-diameter side rather than bearing, 
and makes it a major diameter, and functions as the seal section, the oil which flows from 
bearing even if it is the bearing of full philharmonic structure with many amounts of maintenance 
of oil can be held certainly, and it becomes possible to prevent the outflow of oil. 
[0050] Moreover, it becomes possible to also prevent the outflow of the oil by the oil migration 
in which oil diffuses a member front face as **** by applying an oil repellent agent to the 
vertical plane six bl and inclination flat side 6b2 grade which constitute the inner skin by 
the side of the lower part edge of the cylinder wall two al, and step 6b. 
[0051] By carrying out a **** configuration, the taper seal section 26 is not arranged in the 
condition of having aligned in bearing and the vertical direction. For this reason, also when 
a spindle motor is thin-shape-ized, while the effect to the conclusion section of seal bush 
2a and shaft 2b is stopped to the minimum by bearing width of face and the bearing span list 
and the bearing rigidity of the upper part and the lower radial bearing sections 18 and 20 
and the joint strength of seal bush 2a and shaft 2b are maintained highly, the center-of- 
gravity location of Rota 2 is not estranged from bearing, either. Therefore, it becomes possible 
to control the circumference of the deflection of Rota 2 etc. and to rotate with a sufficient 
precision, and it becomes possible to prevent contact sliding with shaft 2b and thrust plate 
2d, and a sleeve 6 and a thrust bush 16, and to prevent generating of the various problems 
resulting from lack of the joint strength of seal bush 2a and shaft 2b, while becoming possible 
to avoid wear, damage or printing of these members, etc. 

[0052] Furthermore, it adds to the spindle motor of this operation gestalt at the above- 
mentioned taper seal section 26. The location which counters in the end face and the direction 
of an axis of the upper part side of the housing 6 of the lower part side face of seal bush 



2a, Rather than the free passage way 9, namely, in the location by the side of the method of 
the inside of radial It follows on rotation of Rota 2. In housing 6 list between the upper 
part side edge side of a sleeve 8, and the lower part side face of seal bush 2a It is prepared 
as spiral slot 28a of the pump in configuration which pushes in and carries out induction of 
the ♦* which acts on the method of the inside of radial to the oil held in the clearance formed 
illustrates to drawing 4 , and the ** seal section 28 is constituted. In addition, this spiral 
slot 28a can be formed comparatively easily and cheaply by approaches, such as electrochemical 
machining and coining. 

[0053] In addition, since dynamic pressure for spiral slot 28a prepared in the ** sieal section 
28 to stabilize the direction location of an axis of Rota 2 is not generated, the precision 
prescribe over recessing is eased in [ grooves / 22a and 24a / which are prepared in the upper 
part and the lower thrust-bearing sections 22 and 24 / spiral ] comparison. 
[0054] If a spindle motor accelerates, since the effect of a centrifugal force to oil will 
also become large, when the taper seal section 26 has been arranged to the method of the outside 
of radial rather than bearing, there is concern which the oil which flows from bearing increases. 
However, it will push into the section reached from the bearing to the taper seal section 26 
with constituting the ** seal section 28 to the oil which spiral slot 28a generates, ** will 
rival or exceed with a centrifugal force, and the oil inflow to the taper seal section 26 will 
be restricted. Therefore, it becomes possible to correspond also to the further improvement 
in the speed of a spindle motor. 

[0055] (4) While the flange two a2 which projects in the method of the outside of radial is 
formed in the peripheral face of the cylinder wall two al as shown in the conclusion structure 
drawing 3 of a seal bush and a rotor hub Corresponding to this flange two a2, the step 
2cl which carries out a cavity to the method of the outside of radial at an inner skin lower 
part flank is formed in rotor hub 2c, and seal bush 2a and rotor hub 2c are concluded so that 
these flanges two a2 and a step 2cl may fit in each other. 

[0056] By thus, the thing for which seal bush 2a and rotor hub 2c are concluded so that a flange 
two a2 and a step 2cl may fit in each other Positioning of the vertical direction of rotor 
hub 2c not only becomes easy, but record disks, such as a hard disk, are mounted in rotor hub 
2c. Generating of the problem that the vertical direction location of rotor hub 2c shifts in 
the clamp stress generated when this is held fixed by a clamper etc. , or conclusion with seal 
bush 2a and rotor hub 2c separates can be prevented as much as possible. 

[0057] (5) It is also possible to constitute the taper seal section and the ** seal section 
by another member with a rotor hub as it replaces with the operation gestalt of the 2nd operation 
gestalt above 1st, for example, being illustrated to drawing 5 . In addition, in the spindle 
motor illustrated by drawing 5 , the number same about the part which has the same configuration 
as the spindle motor of the 1st operation gestalt is attached, and explanation is omitted. 
[0058] The spindle motor of the 2nd operation gestalt of this invention is replaced with seal 
bush 2a in the 1st operation gestalt, and forms each seal section with the seal washer 30 of 
the shape of circular and sheet metal attached in the peripheral face of shaft 2b so that it 
may be illustrated by drawing 5 . Moreover, rotor hub 2c' is concluded shaft 2b and directly 
at the upper part side of the seal washer 30. The seal washer 30 is formed of plastic working, 
such as press working of sheet metal, in the plate-like member, and consists of disc-like section 
30a which counters housing 6 list in the direction of an axis through the upper part side edge 
side and gap of a sleeve 8, and cylinder wall 30b formed by bending the radial heel of this 

disc-like section 30a. 

[0059] The ** seal section 28 is constituted from spiral slot 28a being prepared by the lower 
part side face of disc-like section 30a, and the inner skin of cylinder wall 30b is countering 



inclined plane 6a formed in the peripheral face of housing 6, and radial, and the taper seal 
section 26 is constituted. In addition, about the function and the operation effectiveness 
of these tapers seal section 26 and the ** seal section 28, it is the same as that of the spindle 
motor of the 1st operation gestalt. 

[0060] In the spindle motor of this 2nd operation gestalt, it is that rotor hub 2c' uses as 
another member the member which constitutes the taper seal section 26 and the ** seal section 
26, and processing of rotor hub 2c' is easy-ized, and low cost^ization of a spindle motor is 
attained. 

[0061] (6) The internal configuration of the common disk driving gear 50 is shown in the block 
diagram 6 of a disk driving gear as a mimetic diagram. The interior of housing 51 forms clean 
space with little dust, dust, etc. to the degree of pole, and the spindle motor 52 with which 
it was equipped with the disc-like disk plate 53 which memorizes information is installed in 
the interior. In addition, inside housing 51, the head migration device 57 in which information 
is written to the disk plate 53 is arranged, and this head migration device 57 is constituted 
by the actuator section 54 which moves the head 56 which write the information on the disk 
plate 53, the arm 55 supporting this head, a head 56, and an arm 55 to the necessary location 
on the disk plate 53. 

[0062] While enabling low cost-ization at the thin shape-ized list of the disk driving gear 
50 by using the spindle motor of each above-mentioned operation gestalt as a spindle motor 
52 of such a disk driving gear 50, it can respond to compaction of a seek time by improvement 
in the speed of a spindle motor being attained at the high capacity-ized list of the further 
disk. 

[0063] As mentioned above, although 1 operation gestalt of the disk driving gear equipped with 
the spindle motor and this according to this invention was explained, various deformation 
thru/or corrections is possible for this invention, without not being limited to the starting 
operation gestalt and deviating from the range of this invention. 

[0064] For example, the sleeve 8 chooses from the oil impregnation sintered metal of the porosity 
which sintered the pure metal material or copper powder of an aluminum system, such as an 
ingredient, a copper system ingredient, and a stainless steel rope, .the end of iron powder, 
etc., and sank in oil etc. suitably and is usable. 

[0065] Since further much oil will especially be held at bearing circles rather than the part 
which sinks in in oil into an ingredient, and the bearing of full philharmonic structure 
mentioned above when a sleeve 8 is formed from a porous oil impregnation sinteired metal, even 
if it is a thin spindle motor, especially the configuration of this invention with easy 
reservation of the volume of the taper seal section 26 is advantageous. 

[0066] moreover, each above-mentioned operation gestalt — setting — the herringbone groove 
of the radial bearing section — the inner skin of a sleeve — moreover, although the 
configuration which prepared the spiral groove of the thrust-bearing section in the lower part 
side-face [ of a sleeve ] and upper part side side of a thrust bush is raised and explained 
to an example, of course, can apply this invention to the peripheral face list of a shaft also 
in the configuration which established the dynamic pressure generating slot in the vertical 
side of a thrust plate 
[0067] 

[Effect of the Invention] According to the spindle motor of claim 1, it becomes possible 
thin-shape-izing of a spindle motor, an improvement of rotation precision, such as a 

circumference of the deflection of Rota, prevention of the outflow of oil, and to attain 

improvement in dependability in an endurance list at coincidence. 

[0068] According to the spindle motor according to claim 2, while discharge of air bubbles 



is attained also in the bearing of full philharmonic structure, the internal pressure of the 
oil of bearing circles can be balanced and it becomes possible to prevent generating of fault 
surfacing of Rota. 

[0069] According to the spindle motor according to claim 3, even when a sleeve is formed from 
porous oil impregnation sintering material, it becomes possible to prevent the outflow of the 
oil resulting from the increment in the volume at the time of a temperature rise. 
[0070] According to the spindle motor according to claim 4, even if it is Rota of a configuration 
complicated in comparison, it becomes possible to easy-ize processing. 

[0071] According to the spindle motor according to claim 5, while positioning of the vertical 
direction of a rotor hub becomes easy, it becomes possible to prevent the gap of a rotor hub 
and the blank of conclusion with a seal bush by the stress at the t.ime of disk mounting. 
[0072] According to the spindle motor according to claim 6, while processing of a rotor hub 
becomes easy, the taper seal section and the ** seal section can be formed easily, and a motor 
can be low-cost-ized. 

[0073] According to the disk driving gear according to claim 7, while enabling low cost-ization 
at a thin shape-ized list, it becomes possible by improvement in the speed of a spindle motor 
being attained to correspond to compaction of a seek time at the high capacity-ized list of 
the further disk. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the outline configuration of the conventional 
spindle motor. 

[Drawing 2] It is the sectional view showing the outline configuration of the spindle motor 
concerning the 1st operation gestalt of this invention. 

[Drawing 3] It is the partial expanded sectional view expanding and showing the configuration 
of the seal section of the spindle motor illustrated to drawing 2 . 

[Drawing 4] It is the mimetic diagram showing notlonally the spiral slot formed in the seal 
section. 

[Drawing 5] It is the sectional view showing the outline configuration of the spindle motor 
concerning the 2nd operation gestalt of this invention. 



[Drawing 6] It is the sectional view showing the internal configuration of a disk driving gear 
typically. 

[Description of Notations] 
2 Rota 

Two a2 Cylinder wall 

2b Shaft 

2d Thrust plate 

8 Sleeve 

16 Thrust Bush 

18 20 Radial bearing section 
22 24 Thrust bearing section 
26 Taper Seal Section 
28a Spiral slot 

30b Cylinder wall (cylinder wall) 
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